General
Unless otherwise noted, all the experiments were conducted at 25 °C. Analytical GPC was performed at 40 °C regulated by column oven (CO-2065 Plus ) on a JASCO HSS-1500 system equipped with a refraction index (RI) detector (RI-2031 Plus ) and a multiwavelength detector (MD-2010 Plus ), using dimethylformamide (DMF) containing LiBr (0.01 M) as an eluent at a flow rate of 0.80 mL/min on a column (TSKgel !-3000, TOSOH). The molecular weight calibration curve was obtained by using standard polystyrenes (TSKstandard polystyrene, TOSOH). Nuclear magnetic resonance (NMR) spectra were recorded at 25 °C on a Bruker model AVANCE-400 spectrometer (400.0 MHz for 1 H and 100.6 MHz for 13 C), where chemical shifts (!) were determined with respect to residual non-deuterated solvent for 1 H (CDCl 3 : 1 H(!) = 7.26 ppm, CD 3 OD 1 H(!) = 3.31 ppm), residual solvent for 13 C (CDCl 3 : 13 C(!) = 78.0 ppm). The absolute values of the coupling constants are given in Hertz (Hz), regardless of their signs. Multiplicities are abbreviated as singlet (s), doublet (d), triplet (t), quartet (q), multiplet (m) and broad (br). Infrared (IR) spectra were recorded at 25 °C on a JASCO model FT/IR-660 Plus Fourier transform infrared spectrometer. High-resolution fast atom bombardment mass spectrometry (FAB-MS) measurements were performed on a JEOL model JMS-700MStation mass spectrometer. Electronic absorption spectra were recorded using a quartz cell on a JASCO model V-670 UV/VIS spectrophotometer. Fluorescence spectra were recorded using a quartz cell on a JASCO model FP-6500 spectrophotometer. Absolute fluorescence quantum yields were measured using a quartz cell at 25 °C on a Hamamatsu Photonics model C9920-03. Unless otherwise noted, all the fluorescence properties and absolute fluorescence quantum yields were measured by excitation at 307 nm (" ex = 307 nm). Dynamic light scattering experiments were performed at 25 °C on a Wyatt technology model DynaPro ® NanoStar TM using a 45 µL quartz cuvette, where the data were recorded and analyzed using a DYNAMICS ® software system. Slicing operations of g-PAA- 
Ca 2+ imaging by stamp experiment
A mouse brain slice was placed on a sheet of g-PAA-TPE 0.02 for 1 minute through a dialysis membrane (Spectrum ® Laboratories Inc., Biotech Regenerated Cellulose Membrane, Molecular Weight Cut Off 3,500-5,000). After removal of the slice and dialysis membrane, fluorescent signal was observed under UV irradiation (Supplementary Figs. S13 and S14). As a control, the same experiment was performed using a mouse brain slice pre-immersed in an EDTA solution to chelate Ca 2+ in tissues.
In situ Ca 2+ imaging with a fluorescence-inverted microscope
A set of g-PAA-TPE 0.02 slice, dialysis membrane and mouse brain slice sandwiched between two coverslips was observed using a fluorescence-inverted microscope equipped with the WU filter cube (IX81, Olympus, Tokyo, Japan). When performing an experiment for Ca 2+ chelation, PBS containing 10 mM EDTA was dropped on mouse brain slices dried up on coverslips and they were kept for 30 minutes in a humidified chamber. The slices were washed with PBS, and dried up again. Methods for subsequent microscopic observation were the same as above. Capturing of images was performed under the same microscopic conditions in exposure time and binning. 2+ and Mg 2+ were determined to be 2.8 and 5.8 mM, respectively, and dynamic ranges for Ca 2+ and Mg 2+ were 24 and 13, respectively. and Ca 2+ (Fig. 4a,b Supplementary Fig. S5 ) than for Ca 2+ , and thus may be able to clearly distinguish Ca 2+ from Mg 2+ .
[ In the presence of 2 mM of CaCl2
In the absence of CaCl2 S12 Supplementary Fig. S9 | Processability of g-PAA-TPE 0.02 . The gel can be readily processed into various shapes and size regimes. (4), N,N'-methylenebisacrylamide (6), 1,4-butanediol diacrylate (7) and 1,10-decanediol diacrylate (8). b, Dynamic ranges observed for the resultant crosslinked polymers upon addition of Ca 2+ (10 mM). When diacrylic compounds 6-8 were used as crosslinkers, the resultant gels scarcely showed an increase in fluorescence upon the addition of Ca 2+ , where the values of the dynamic range were as low as 1. 
